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A}IS’1’RAC’I’
T h e  space g,as/licluid separwtcrr,  a key com~wl]{  III III \i ~ III. ,

transport subsystem of a space reactor powc] SYSL( II!,  r:, L
developed to rcnlove he.iiunl gas from liquid II[l,iilr,, II, ,(.,, ,
gravity. fIe.liLrnl iS gC1lCHICd  flonl lithillrr]  ir!dd!:+tr,[,  Ir Ii, {

reactor core and would reach saturation in Iithiul,l  a[l,,i ,!$ t, ,u, .,
of full power o~wrations. I n  7.ero g r a v i t y  s}m[c, [1,, 11( ,,(4
bubbles would nucleate or] the coolant containlllc,it v/.Jl I. , { ~,,
and bc swept into the lithium flow. T h e  hcliu[u b,Jld Ilt s iT, III
flowing lithium Mill  rcducc. heat transfer to and f,(,r,  [1,( t c,!+r 1
mcrerrse pressure. drop jn the. coolan[ and rcduc ~,. tt, ~ s, sl, I!, ‘.,
power gcr,cration capacity. I’hc hcliurn bubbles cc, ukl ;,1. H’ ;,( ,
to the fuc.1 pin Malls within the reactor core, ],(, ssil,lv 1,1: (k,
some section of fuel pins, illcrc.asc fuel pin tCIIIl  WJ. I(IIr L < AII, I

dczreasc  operating system lifetime, A  g,as/liclui,l se,,:, [.it.r w.
dcvclopcd that corrsists of a containment vessel, a >v,il 1,1, :-: it+ ~
screen and a storage screen. ‘I’he swirlcr indu:~i  C( ,~,i IF,
force. which causes the lower dcmsity gas to riccu,,ILI:L!,  .{,I. ,+ ,
the ccnte.r axis, All coolant flow passes through ;+ fdt~ j ,.,, ,
lhc,  screcr] pores si7,c is designed so that sulfacr  t,:[tsi,,i! ir I! ,
pores will remove 100% of the helium bubbk.  :14HI  L ~, :’(})
micron or larger from the lithiunl flow.

The following tmreslrial  r+pplications  am a di[t.<t r, .i)l( ,f <
new technology that was developed for a space ~){ )v:i J S)s [1,,
One applications is rtxnovir,g air fronl coke. SyrLIl, j[l.i ~ i i r :

.
mlxmg will  cartronatcd waler,  Another applicx+tif ,[1 is I L II, ( !it ~,
a i r  f rom purifkt wakr ~lrior to carbonatin~ t],, v,t,l(  1 ‘1 1,<
gas / l iquid  scptirrrtor  is also apjrlicablc. for lar~r [: ),1,(,,, ,i 1
powcrp]ants to dcacratc  the water before  and atlc, tt,t f, :..[, at,
heaters. Another tericst]  irrl ‘application is f~l, ,,, (;(, ~1 I
Companies tcl usc lhc. gas/liquid separator and M( [ c,( I,, <[ , 1,,
remove all the, grrsscs fronl the. air and only disctml  XC ch (]1 ~ t t,,
the atmosphere. An addi(iona] application that rcs~ldt[., I j I (,(, I} C,
grdiqoid separator  tc.ehnology, was scpara(ir,:~, ]i(lui! c ti I,, I,

di.~xidc iron] ni[rcrg{rl. 1 his application is opposite from the
SIWJCC  al,l)]icatio!l in Itlzl i~ is rcnlovirrg a liquid fronl a gas rather
tll+ri a yl+s frultl a liqui{].

AIROSI’AC}:  (;/\ S/l 10(111) S1:PAILAI’OR
‘1 t,{ S} WCC Re:,.rk)r  I’,>wcr  Systcm, know as SP-1OO, has a heat

lrdfi<po[  I subsystcnl ttiat includes a gas separator/accumulator, a
thcrfrio, Icctric. clc.ctl(,ll,a~r,,.tic pump, a thaw accumulators,
ausiliai y cool  il)f, a!l(i tl)aw components and the lithium
Colltairll;mit pijl]rlp,. ‘I hc hwtt han sport subsystem of the power
s~~~clll  1<  SllOWr  I in }  \/J,LlrC  1, l’he gas separator technology
d~~,clo~cd,  C.hoc,ll. et rrl .(1 989), is surrln,ari~cd in this paper.

~unctiollal  l)mcriptio]l
‘1 tit SI)-l OO ~,as sc~:ir~t(,r/accurl)uiator discossd by Buksa

(1994), a kcy corilpclr,cti[  it, tile I,eat transport (11’[’) subsystem,
scj,~ratrs and accurj~ulalcs ptises from the. lithiunl coolant. It also
acco[nltmdalcs tllcrlllal cxptinsions of the lithiunl coolant over the
rai)~t Oi o~~cratillg tc]rl!,clat[ires from cold star+up to full pov,,cr.
~lic sc}arat(ir  n,ait)taiils the syslcn! pressure. during operation.

‘1 II( ]Ilinurry rur)c[](,t, of [tic. gas separator/accunlulator is to
se},a]al~ ard  collczt hcliu[n gas from the lithium coolant,
Hcli~lnl, tritiu~n, dc[lt.c[ i~lrri xnd hydro.gcn  arc all produced from
m  utror( mtcraclio[ls v.,itll ]ithi~lril, The bulk of this production
0( curs u’itl iin lt)(:. rcac[{lt core, I’orturiatcly, hydrogen, deutcriurn
ard tritlr!ft! 2]] ilavc rch+liifc]y ]li~h diffusivitics through niobiun-
basc(l tilloys of %,hicl, ttic }1’1’ coolant boundary is comprised.
‘1’hLIs,  IIICSC three ~ascs 1(.a(lily leak out into space. l’he helium
pr(,d,lc[.,1 rt-rl,airis witliir, the 111’  coolant boundary, as helium has
a low, [ii ffus,vity ttlr~,il~i) I,iobiut[l.based alloys.

II the  ~as sci,.~ratoI \vas rl(ot i)rcscnt, ttlc hc.liunj  would  re~ch
sat!]r.iti,n within ttlc. Iithiur,l  coulant within 48 hours after the
St; iri 0( full po~,cr Ojk.ltitiorts, IIutrb]cs would begin to nucleate
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on the walls of the HT loop and as the hehum buljblrs pI~IV,,  tl {.1
will be swept into the flow field. The presence c,f :hes{ ILIIJ I,”.

in the flowing lithium w i l l  reduce  the efkct,  vc L 1,. < II ,1::+
conductivity of the coolant and incre-sse the hydrti~l]w  If >::wI<,.
in the purrlp, which will reduce the system’s POWCI >~,t 11.:A I(I!,
capacity. ‘I”he bubbles also rriay bezonte trap@ ~’;ttlil I t]< ,, t t
or possibly even blanket tl~e core, at low POWCI. ‘1 tti. ‘+( ,11,
increase. fuel pin tu[peraturcs.
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I+lgrrre 1. 100 kWe Sj)ace  Reactor Power Sjsti. III ) ir.1(
Translmrt Subsystcm  Conl~hmcjlt.

~>’u~ctiglr~l  .~..quir~~~nts
Based on the above  descr ip t ion ,  the  folkm UIF f, L I i I

rcqu iremc nts wc rc. established for the spa{ r :“’’”1 P ‘
sc.parator/accumrrla tor:

1. ‘l’he residual gas void fraction in the li[li([lll II, V: iii, [
be less than 0.001.

2. 7’hc maximum pas bubble size allov!c<l Ito I:V IIIT IUIII

shall hc less ttmn 0.1 of the fuc] IN-J !,IJJ. I I H’ L’
ciiarnetcr.

3. The ~ds separation shall take place wI.<w tl~t h lil t,!
soiubi]ity is lowest, which is at the. t][~, IC. ! Ii Iil  I II

lcn]pera(ure. I’he. h i g h e s t  ]ithium  tcr[[~x fa!(fr< ,s I ~!~
outlet of the space reactor between the rc~ct(,t al I I ‘IC
pump. The gas sc.paration shall bc. p< I j[ I J, IL. i v~ h . r.
in-fine. arrangmmmt  so that small ani,lllr,t< 01 It 1.i! ,1
gas arc renlovcd as Soon as the ftc)w s!,! tl~.

4. T’hcr[lu+l  e x p a n s i o n s  and contractinrl~ of (l,, c (JI III{
shall be. accommodated for the erltilc r.+ III, r (,I ;, c

~mwe.1 system opc~si( ions.

5. The  heat  t ranspor t  subsys tem PIC.SLII  t !!I?  I lx

lnaintaincd at 65 kl’a ( 9 . 5  psia) at t’~i IIL I ILt) Ii+ {if

missi{~rl and 150kPti (2’2 psia) at the end of mission.

6. I’he touil gas VOIUIIIC  shall be sized such that the gas
se[mratic,n fll!lction  is n o t  d e g r a d e d  u n d e r  a n y
O}tirationa]  co[lditiorr. ‘l’his shall include the loss of
furfctior]  of OI,L. gas sepal ator/accumulator.

1 h< p~s sepal dtor/:icrLlr,,~llator  design concept is shown in
I’if,urc ? ‘f’he. gas scl~fil.+[or consists of Rrur major components:
a coll:ailllllcnt vessel, swirkr guide vanes, a filter screen and a
gas sr.ol .+ge scrc.:n.  2 hc cor]tilinment vessel is welded to the
piI,]Tlp a~[d contair)s the IIthiunl coolant under all conditions. The
sw,illt  r Fuicle var[cs induce ccntl-ifugal force in to the lithium/gas
flow struinl which causes tile lower density gas to accumulate
toward It!c. center axis. Bubbles v.’ith diameters greater than one
rf[illinic”,’r  will r[aturi{lly [rli~rate inward due to the centrifugal
accclc. t~(iorl. All cool:lnt flow must then pass through filter
SCICCI  II<,rc.s that will \,i-cvcIit 100% of the bubbles that are 200
miclwr L)r lal~cr ironi flowirlg. through the screzn.  These trap@
bcrhhlcs will g,rad{lally  ,waltsce. into larger  bubbles and bc drawn
into the sto Iti.gc screen
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Jip,uI c 2. Ga< Separator/Accumulator

(i AS SI+:I’ARA’lQK  1)1 :SJ{; N AN1) l)lWFJX)l’MEN1
‘1 tic p,as sc-}xi  r~tor,’ac c~l[ilulatc,I for the space power systcm has

a[i orr(itdc diaritc[cr of ?f!.5 centimeters. The filter section is 40
ccll~ii,,tie!s  lor,~  arid [bc c)verall  dcvicc  length is approximately
65 Cc[!tinicters, The full flow ~,rassure drop is only 2 kPa (0.3
]jsi~) ~,; eater tlltn th?t [If a straight section of pipe of the sanlc
1(-[ltitt! Tile g,as scp+ratcrr/ accumulator  arc. arranged in counter-
r{![at!,l~: pairs, SUC’11 tli;tt arIy uri}, a]anced forces i~) space w’i]] be
rtlilli]llilcd



l’hc gas separatclr/accumulfitor vokIrne in one uljil i, til:,III ?0
Liters. At full power operation, t h e  kmliom gas Iwctll,, , { II)
32% of the ~otal available. vc)hmlc. At lower pow. k v, 1., :1,(
primary loop temperatures are  also lower and tt lc. ]il 1, it), .,,,,  L,,
contracts accordingly. At standby ~wcr, (10% 01 full t.!wi  Ia I

power) accumulated gas occupies about 56% of tt~{ a\,il, j],
volume. At the freezing point of lithium, the ~,as VI.,l IIr II( ‘ :~

than 6470 of the. total available.

@s_ &Jar~to~IM@
A gas separator/accumulator was designed to IL IIW\L : (l III

from lithirrn, in zcru gravity. Using the heliulwlittli!n~ a,,:iiy ( :.
codes, but substituting the. properties of air fol bClllJlt)  ,iII.,  M (I

for lithiunl, a room temperature gds separator was L{{ .I&-,l ~..
fabricated, and tc.sted both horizontally and v~[il~a l) ai:: r,::
gravity. The device scpartited air from water eve[ ap+~i,! :, i i
as prcdictcd  by the analyses. A design to separtit,-  hLIIIIII  f r
lithium was com~k.ted based on the airkcitcr tcs[~.

The. gas separator/accumu  lator(GSA) separates h~ltul!! ~ t. !:(lII I
liquid lithium. The he]iunl gas generated in t!){ 1111.1(111  1 i

irradiation ill the rciictor is 12 liters (at 150 kI’a ald 13 “,’ K ‘i I
a ZO kwe }mwcr o~~.,~~ting for 7.3 years at full lK)$\c, “1 I(c v,, ,

GSAS in the 20 kWe. systcnl are initially filled M 1111  Or ~)rI  I.

Helium dissolved in the lithium will diffuse intu Itw a t ~ (, {! .
. .

space msldc. the CTSAs, prcwcotmg  the. forl~lahon [It I:t T ~,~ ,,C ,,, ,,
bubbles ill the. lithium liquid. Bubbles larger thmr 21K~ ,,( r
will be scilarated  and stored in the GSAS;  buklbh  ) stl~a I It I “~, (1
2.00 microns do not affecl system opc.ratiou. ‘1 ‘r{ w. :,’., .f~ L
screen  ensures gas storage: during reverse. flov.,  3s ,~ c t.
forward flow conditions.

The G S A S  rnai[,bmin the  l i th ium pressure  a t  65 k}’, a[ II. !, I ,i:  I
. .

of mlssrorl and at 150 kPa at the end of missic]ri  af!tl accmI,[Iu ,:~< (
lithium expansion and cofitraction. Two GSAs !LR\Ir :+ J1O 1[ I
capacity, providing adequate margin for the 12! ii{,. ] ~~ ,(L 1,1{, <1 (i
the 20 kWe systcrti design. l“he initial charge [f ar:’,il P ~ II
each GSA is contained by a rupture. disk. ?’he :01)1.111< (1]}: ~.
opened during littt iurn till by mising the lithiul[l  p](:.sIJIL ,: ~,t [,,
disk rupture pressure.

The key dirnctmions of one GSA for the spac~ })<,wL z s: i:, ,
application arc:

Overall length: 650 mm
I;iltcr section lellg,th: 400 mm
17ilter Section, ID: 220 mm
C.ontair~nle.nt  vessel wall thickness: 1.0 II ItII

lIIICX diffuser Icllgth: 150 nlrn
Outlc[ node leri~th: 100 rrinl
Scpartitioo filtc.r pore sire: 0.1 mnl
Gas storage scrcmr opcnin~,:  0.5 rrllll

G?s_SepR.Wt.w  I WJeloJsIII_eIIt
Various fabrication opticjns for the gas scl,arAt[,ifi, ~ t,,, J(. II

filter were considered: w i r e  scresn,  law) ci[,ll,(! .,1: I ,
nlechanic.al drillirlg/l~ur~ c}]ir\g o f  ho les  on  a  piat L , { !I, III II

etching of holes on a plate., a n d  sinterai  polt)us ~)1 +EI ‘; IIc
mater ia l  for  the gas se.}) arator/a  cct]rt]rrlator fll(ci I< NIi,l ‘Iii ‘:c

Zir,orlillrl,  0.1 % (;srl]ol,. C)f all tlmse options, wire screen was
cor,si(lc[c+l the. rrlost fca.it,le and economical. l~ser drilling of
a O.!f  n:r~l (0.01 o incli) tJ]ick plate can also be done, but the cost
to dcvel,, p an(i t,, fabl ic.ite is sut, stantially higher than the wire
scrt<r. Ifecllanical  d, iliir,[;/!~~lr,clling of a 0.25 mm (0.010 inch)
pla te  is rven rIIoIc.  cxlx,,sivc. ‘1’hc chemical etching of 0.1  mni

(0.00[  ,nc.b) boks  or, a 0.?5 mm (0.010 inch) plate is not
rccc, tl]nlcodcd bec:iusr the dc}lb to diameter ratio of the hole is
toe) high. Siriteicd ]tir(,us  \,latc. is heaviest of all options, and
nw( Iwnl,il  strcn~,Lh  is difllc.ult  to achieve with a thin plate.

1. s}~ial tyJle of virc SCICCII  c a l l e d  the twilld c l u t c h  WWVe

SCIC{II  v as sclcctc4i  for (ISA application, arid Figure 3 shows the
twtilcd d utch WMVC. sci ccn gcmctry.  This particular type of
SC]<(II  ],(c~ducc.s  rcla~ivcly  s[[lall size holes and is mechanically
stronl,. “1’wu diftcjcr, t s.in, plcs  of the twilled clutch weave screen
wc I<. prl,cu rid atld tcm.:i for parlicie  retention.

“I IIC k + WdS  COIICIUC  tcd t,y tryinr, to pass glass b=ds of kriowil
si7rs  t})fi)ug,tl  t h e  scrc<,  )s, The test  Iesults a r e  sun]marizcd  i n

‘] ’a},  k 1 The te:d  datti  ird icfi(es  that these two particular screens
ca,l TLtjIIr\ psrrticks larfcl  tt!an 200 microns, and theoretical

.,= _. ._. _ _- -_ —_...,

l’i}~ure 3. ‘1’willvd  Dutch  Weave

cal(  U1’+lioll  su[]j,orts  ttl{..  rc. srrlts. IIowcvcr,  t h i s  i s  a p p r o x i m a t e l y

twi( c as kir~c a, th.-  vc[ldor :i{lvertised  value.. l’hc vendor
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0.254
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advertiscxi value n)ay have been defined based 011 : tiifj, ~ {
application than (;SA type of applica[iorrs. Fifly, t ift, t,, a~,~i o,,,
hundred tcn mic.rort dianicicr glass beads all },ass[d tr,I, LIF,l,  !1,,
screen, but two hundred rrlicron diameter gltiss b{.i, i. v,, ,111(1  (, ,.

pass through the scrc<.ns, The impact  of  t}~c Iark(( l,.{ ,ic L
. .

rddlon S1?,C. o f  ttlc SC.rC.&Il  W’ZIS  cvriha[ti dll~i ttlL iil[l )LJII,L,
conchrsiolls  were drawn. F o r  the s p a c e  rcac[ot }I<IVL I $,, ~
separator km-year systems, ~~ microns (8 mi]s) IS Siliil  II; I ‘l):~(i

the smallest flow prrssagcs in the reactor core ( i (,? I I II! I c) ( ‘,
roils) or in the convcrtcr  }mat exchanger (1 .25 JIIIII  (II \O II II< :
The scrwn  wire. si~c of 2S4 microns (10 roils) [II l+[~,i  v, I(I i
ensure a tcn year IIfc. for a 20 kWc. space ~w,cr syslc(~l,,  I ,,
any particular nliss ions which may require, the. sr), all,  ~1 ](,’,$,

passages less than 200 n)icrons, smaller wire. si7c. su{i I 8< 1 j”,
rriic.rons (5 roils) may be used to rcdoce  the rilil,iln(][ll },<, it L
retention siz,c. from 200 nlicrons to 100 nlicro[i~  M illl SII ,]-i{
scrtwn Ii f(.

I’hc tiller bubble brcs.kthrough  pressure was CS1 irltc i f,, ti I

above two scrvais. ‘l’his calculation shows ttxrt ii l~+!i},[c 7 :
kPa (0.39 psia) for 20 x 20Q screen and 2.9 kl)a (().4: ll.~: ~ f r
20 x 2S0 screen for the p,as to pass throug}i II)( S,(CI ~ ‘i ~
expcctcd }>rcssurc. drop acloss  the GSA flltcr scr[ L i] tt IIIL +Illi
flow is 011 the order of 0.07 kl% (0.01 psia). ll]][i,rj ,1,,: ys.
shows that arly F,as buhtllc slightly larger ttlall IIi C l,~ihi II],),
particle retention size is scl,arsricd by the screen dut  t.,, It,, SL ~ L ~
pressure dtol) cc~r[lparud to the bubble. brcaklllri,(ip,l,  ]I[i s.~t~,
I“he scrccn sanlple.s  were tested by Yaha]otn, CI. al (J 9).1) i,, :,
clear plastic tube. w,ith  wa[cr/air. l’he. purpose. of th{ v {[i ~, ~~
test is to Ccrrrfirln the rcsolis of the particle. re.t(:tlt!(,l~ (<.1 I)v II;+ . ..
beads, and to prwparc the tesling nlcthod for static li[},i:,r~ I(.
III water/air test, the bubb]c behaviors and tl,c SC[C,  I l,, ,t
breakthrough were visually confirmed, ami !111 \ \L!ll

o b s e r v a t i o n s  we.r c then correlated to tlw },1  c.sli I, 1[(1, )
measure.nwnt across the scrctn. ]n Slatic ]ithiun, t(.s[, f, \ ,, i
obsurvatinns can be. rnarfc,

AltWVATIIX  I’WJ’S
A gas/licluid sc}mrator mas designed and t%t,rictil~<l  it.

accoI&+[lce wilt] desi~!) sr,alysis codes which predicted the
Si?jl~ld(l  OIl C1f air frOIll Wti(er. ‘1’hc separator/accunlrrlator  design
M+IS teslcd ~,ith air a,,d water, and the ex~x.rimental  results,
discussL<l by Pluta (] 993), verifrcd the analytical predictions.
‘1’ljem si+mc atu,lytica] codes wit}l the properties of helium and
lithium v:ere uwd to dc~crll,ine the. separator design parameters
fo[ a ?(I kWc s})ace rwctor  J)owcr system. The space separator
WLIUl(l  [Ijcn t,c  built acc~,rdirig,  to the dcaig,n and demonstrated in
a text lo~)p with helior[l I)eirlp, irljcctcd in the lithium. l’he lithium
7 ttlat ii sl)czi fit{i as tt  ,c ]li~ht rractor coolant was irradiated in
a  f~st tes t  rc~+:tor, ~,r,d ttlc. ir radiation results verified the
armlytif ally predicted Ilcli(lnl grIlcration  rate.

I’lJRRI YI’RIA1 . A}’})l ICA’I’10NS
‘1 lIr s} I:icc gris/lic{oi(l sc~)arator has sevcmlpractical  applications

for iruiuslr ial use. ‘1 hcIc. arc several U. S. companies
ir~vcsti{~tin.g ttic USC. of this s})acc te<.hnology  for their businessca.
‘1’licsc. Icrjcstri:+ I a])~,lic:ttiorl  are  a direct r e s u l t  o f  a  n e w
te.:hr,o] )gy that was dcvclo~,cd  fnr a space power system.

~iIv~r8\c,c_l!Lrsi]lt5s
(’eke syrup is }mckafcd arid (iistributcd in plastic containers.

W’hilr.  r,movi!li, the coke syrup in order to rrlix the syrup with
cal[mro[cd wtrtrr, the roke. syrul] gets air bubble.s which changes
thr nli> iIIg, ]atio. S(I the I)c.vcragc industry is investigating the
dcvc.lo}u,]crtt  of a ter~cstrial air/coke syru~) separator based on the
spat{- ~tis scixu~tor tczl]nc)logy  clcscribed above. l’he air/coke
s) I LI}I sc})aratc, r rlcsi~rl is a sin][)lc in-line separator that remove
alr Jrc,ril c o k e syr(ll] just prior to mixing the syrup with
c.ari,(, rt, tcd  watrl.

‘1 hc t,cvcr~g,c  illdus(ry ollcn aerates water to purify the water.
Thi< pJ(,ccss Ieavcs air irl the water.  The air must be remove
fror[l (11(.  purified w,:itt-r prior to carbonating the water. The
b(wcra~,(. industry is itivcsti~,atirl~  the dcve-(oprncnt  of the space
g,ai/se},:I rater tc<l)rroiopy fo[ an in ]inc air/water separator in their
Wi+[ur ~[ll-iflcatic~]l  pr,lccss,
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Lklllulcxcia&s(f@II&owc~~a@$
T h e  space gas/liquici  s e p a r a t o r  technolo:,y  is HIW 1): ii]p

investigated for large cc, rnmercial steam powci ;)l~r) ,(s t> d! <+{ t,~t,:
the water treforc and after the fedwatcr heater>, ~,{ ~,l,,t  1,~ II,,.
air before. the fcedwakr  hczrtcr nmkcs the hc.,t 11,111.  IL r ill [)1,.

fcedwatcr heater more c ffcetive, increases the (IJK] HI ir, }, I I FL II II(

of the fcedwatcr heaters and increases the corjll]w I citi 1 ~].li+ . rl ,i + (Il.
efficiency in prcrducin~  electricity. Re.movillf,  LIc a,, fr, [[i I IN
wa[cr titlcr the fecdwatcr heater incrcascs  tilt 11( I I t, ill. IL:;
cffectivcl]css in the boiler, the boiler Ilfctirllc ~nd al,i, il, j,. I<{
the cfticicncy of commercial powcrplants.

Comnmrcirrl sleam ~lwcrplants  u s e  existirl~! 14:.. c f!:, i\c
deaerators  today. IIowc.vcr, the existing rtc~c ],il(~r. t]: it 1,.. (,
manufactured and used for many years arjcl a r~ IL 1 I\ ( ly

incxpmsive. l’hcreforc  il requires a utility aid N },.,v:, ~,1 ,~t{
component n]a!lufaclurcr to invest in the dcv( l(~]ttii( T, {,( ‘,,, is
componcrit  based on the. I)et return in inc.reascd  I..VVI)III  fI ( III [i c

sale of clcctricily. A t  ptescnt  a corr>ponci,!  nl~r,,f( ut i,<
company is working with utilities to obtstill Ilj(.i! 1111,. I, SI lrl
dete.r,niriing the. bcrlefits of developing ancl u: i,,p , air. A. ‘ ~ r

separator based on tbc space gas/liquid scparatt,l tc.: III,., 11(1:1  ~ 1 f
economically promising the manufacturer v,,,]] d~ \ c]:} 111(
air/wt+ter separator and th~ u!ili tics will usc !} Ii. t,. < Ii!,r,lf ,,} [,,
i m p r o v e  t he i r  powerplarlt e. fflcicnc.y and rcduc~ LI,( (,( I. ~~f
clcctricit y,

M!um  Wt!m Il!d .]!(LU ill!nem
Another potc,,titil application is to usc the. gaslli(~~li,]  s(i) raI,[

a n d  wet chen]istry 10 rcnlove all the gases fro{[,  :IIL :i II LI +( I\

dischargd from the plrrn(  },roccsscs and equi~,ll,tr,[ all,l  L ),Ir,  I>(

clean air to the. atr]msphc.re.  from the their plarlt Ollc <(1{1  )Iwlj
. ,
1s In the, process of dcvclc,!jlng a gas scparat~lr  1{)1 ttl,~ i>~}r ,)\.
The Com[,any  built a gas s e p a r a t o r  nlodcl an(i dllj)]~,  ,!.< tl,.

removal of alr froin water as dcscrit,cd  for  the :1,,( t .:l): ,11 I
dcvclopnwnt  abcrvc. The cornprrny  plans to ticv, j,~,, \ i I], ~ ~ .1
deulonstr ate t h e  a i r  purif)csrt  ion functiorl of a ~,Is  S( p.11,+1  I i,,

the ir  own plant  ancl  On thcil equipment.  This  c[illl}),~rl~ ~1~~ IS , I

show T.eru  rrir pollutants exhausted from their ~)larjt s ,1. I L ,!, i}, I, 1,1

based on tlIc g a s  s e p a r a t o r  twhnology. C)ncc  d( I) I(,II\I r ,+(,  I I,,

company ]Ilar Is to build and market the. scparatt}r> IIa<t<.i  : rl :1, t
plant and cquipnm)t  as an opcratiog c.xanlple,

Ni~ogw. (~af_~!rl u~fry
An additional te.r, cstrial ap])]ication that rc.su]ted f{, ,[,, ~t. S1., ,

gas / l iquid  scp:ira(or technology, is separatin$  liqw(i (a :).
dioxide fronl nitrcr~,cn grrs. ‘[’his application is op] ,..>s]  .r ) r { ,rl It i
space a[)plicatinn ill that it is ren~ovin~: a liquid frc,r]l a /, ~ J, II(
than a gas fron~ a liquid. }Iowevc.r, the, con]parl} tt,ok tt,: s; ;,(,.
technology idea rind is successfully using,  sLIrla(,: t,~i i( ,
properties to scprtitc small amounts of liquid c., ~,,,  ii,), i,i
from very lrrrgc now rates of nitrogen gas,
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